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DETAILED ACTION 
Response to Amendment 

1. Applicant's request for reconsideration of the finality of the rejection of the 
last Office action is persuasive and, therefore, the finality of that action is 
withdrawn. 

2. Applicant's amendment, filed September 15, 2005, which cancels claims 1- 
73, 87, 97-101, 112, and 115 and adds claims 116-119 has been entered. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country 
or in public use or on sale in this country, more than one year prior to the date of application 
for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for 
patent or (2) a patent granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 
21(2) of such treaty in the English language, 

4. Claims 74, 77-78, 83, 85, 88-90, 92, 113-114, 116-117 and 119 are rejected 
under 35 U.S.C. 102(e) as being anticipated by Hirano et al. '318. 

Hirano et al. discloses a field emission transistor device fabrication method 
comprising providing semiconductive material (fig. 5, 18) including a channel region 
(between 14b and 17); providing a source semiconductive region (17) and a drain 
semiconductive region (14b) adjacent to the channel region of the semiconductive 
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material, and wherein the providing the drain semiconductive region comprise 
providing a plurality of emitters (14; col. 5, lines 64-67). 

The reference further discloses providing gate dielectric material over the 
channel region (fig. 5, 12a); providing a gate over the gate dielectric material and 
the channel region (13a), the gate being intermediate the source and drain 
semiconductive regions to form a field effect transistor and the gate formed about 
the emitters; and forming the drain semiconductive region and the emitters by 
etching to comprise a monolithic semiconductive material (col. 5, lines 24-28, 44- 
48). 

Hirano et al. further discloses a field emission operational method comprising 
controlling the current flow intermediate the source and drain regions within the 
channel region and controlling emission of electrons from the field emitter using the 
gate intermediate the source and drain regions (col. 6, lines 7-21). 
5. Claims 79-82, 93-96, 102-106, 108, 109 and 111 are rejected under 35 
U.S.C. 102(e) as being anticipated by Gardner et al. '894. 

Gardner et al. discloses a field effect transistor fabrication method comprising 
providing a thin film semiconductive layer (fig. 1A, 102; epi layer, col. 5, lines 20- 
26) including a channel region (fig. IF, 118); providing a plurality of spaced 
semiconductive regions adjacent to the channel region of the semiconductive layer 
(fig. IF, 110A & HOB); and self-aligning a gate intermediate of the semiconductive 
regions without the use of a mask by providing a gate dielectric material over the 
channel region (fig. 1H, 130), providing a gate material over the gate dielectric (fig. 
II, 136), and chemical-mechanical polishing the gate dielectric and gate material to 
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result in upper surfaces of the gate dielectric material and semiconductive regions 
to be substantially elevationally coincident with an upper surface of the gate (fig. 
13). 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

7. Claims 75-76, 84, 86, 91, 107, 110 and 118 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Hirano et al. '318 in view of Gardner et al. x 894. 

a. Regarding claims 75, 84, and 91, Hirano et al. teaches all of the 
elements of the claims as discussed above including forming a field effect 
device with a semiconductive material, but the reference does not explicitly 
teach the semiconductive material to be a thin film semiconductive layer. 

Gardner et al. teaches a method of forming a field effect device 
wherein the semiconductive material is a thin film semiconductive layer (fig. 
1A, 102; epi layer, col. 5, lines 20-26). 

It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to form the device of Hirano et al. using the 
thin film semiconductive material of Gardner et al. One would have been 
motivated to do this because thin film epitaxial layers were conventionally 
used in field effect devices due to the ability to precisely control the crystal 
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orientation, doping and resistivity of the epitaxial layer to improve the 
performance of the device (Gardner et al., col. 5, lines 20-26). 

b. Regarding claims 76, 107, and 110, Hirano et al. teaches all of the 
elements of the claims as discussed above including forming a field effect 
transistor with a gate intermediate of a source region and a drain/field 
emitter region, but the reference does not explicitly teach forming the gate 
without the use of a mask by polishing the gate dielectric and gate material. 

Gardner et al. teaches a method of forming a field effect device 
wherein the gate is formed without the use of a mask by polishing the gate 
dielectric (fig. II, 130) and gate material (fig. II, 136; fig. 1J). 

It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to form the device of Hirano et al. using the 
gate polishing method of Gardner et al. One would have been motivated to 
do this because polishing the gate would have resulted in a planarized 
transistor surface, thus reducing the surface non-uniformities that interfere 
with subsequent lithography steps and improving the process yield of the 
devices (Gardner et al., col. 2, lines 34-45). 

c. Regarding claims 86 and 118, Hirano et al. teaches all of the elements 
of the claims as discussed above including forming a field effect transistor 
with a gate intermediate of a source region and a drain/field emitter region 
and forming the tip of the emitter elevationally below the upper surface of 
the gate (fig. 5, emitter tip 14 and gate 13a), but the reference does not 
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explicitly teach forming an elevated source region such that the tip of the 
emitter is elevationally below an upper surface of source. 

Gardner et al. teaches forming an elevated source region of a field 
effect transistor in order to form a planarized transistor surface (fig. 1J, 
110A). 

It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to form the field effect transistor device of 
Hirano et al. using the raised source of Gardner et al. One would have been 
motivated to do this because using a source that extends to the surface of 
the gate and above the tip of the emitter/drain region, as opposed to a flat 
source region below the gate surface, would have resulted in a more 
planarized transistor surface, thus reducing the surface non-uniformities that 
interfere with subsequent lithography steps and improving the process yield 
of the devices (Gardner et al., col. 2, lines 34-45). 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kane x 426, Kanemaru et al. x 478, and Itoh et al. x 595 disclose methods of 
forming field emission transistor devices. 

Smith et al. x 887, Komatsu x 682, Lee et al. x 707, Takada et al. x 972, and 
Moradi et al. '229 disclose methods of forming field emitter devices by etching. 
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Inaba N 258, Gardner et al. x 025, and Gardner et al. x 167 disclose methods of 
forming field effect transistors with self-aligned gates by polishing the gate 
dielectric and gate material. 

9. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Steven J. Fulk whose telephone number is (571) 
272-8323. The examiner can normally be reached on Monday through Friday, 
9:00am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Bill Baumeister can be reached on (571) 272-1722. The fax 
phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197^011-^6;). 
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Patent Examiner 
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